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The present invention relates to novel, pharmacologically active compounds and a process and 
intermediates for their preparation. The invention also relates to pharmaceutical compositions containing 
the compounds and to methods of treatment of inflammatory conditions with these compounds. 

The object of the invention is to provide a glucocorticosteroid which possesses a combination of high 
anti-inflammatory potency on the place of application and low glucocorticoid systemic potency. 

It is known that certain glucocorticoids (GCS) can be used for local therapy of inflammatory, allergic or 
immunologic diseases in respiratory airways (e.g. asthma, rhinitis), in skin (eczema, psoriasis) or in bowel 
(ulcerative colitis, Morbus Crohn). With such local glucocorticoid therapy, clinical advantages over general 
therapy (with e.g. glucorticoid tablets) are obtained, especially regarding reduction of the unwanted 
glucocorticoid effects outside the diseased area. To reach such clinical advantages, in e.g. severe 
respiratory airway disease, GCS must have a suitable pharmacological profile. They should have a 
combination of high intrinsic glucocorticoid activity of the application site but also a rapid inactivation by 
biotransformation (e.g. in the liver) after uptake into the general circulation. In laboratory models, the 
intrinsic glucocorticoid activity can be measured as local antiinflammatory potency on the rat ear and the 
unwanted systemic glucocorticoid activity determined from the extent of thymus involution. 

From the literature compounds of the formula 




wherein 

*2 ! S nvdr °9en, fluoro, chloro or bromo; 
X is hydrogen, fluoro or chloro; 

X* is hydrogen or is fluoro when X 2 is fluoro and X 1 is hydrogen- 
X* is hydrogen, fluoro, chloro or bromo; ' 
X is 



o 
H 

C or 



= C 



OH 



or is — C 



CI 



H 



H 



when X 4 is chloro; 

X 4 and X s together represent an additional bond between C— 9 and C— IV 

pi L S n 5 V £°t^L S alkan °y ,ox V of 2_« carbons when R * is a . methyl# p. m ethyl or hydrogen; 

= • t( ? 9ether "™ 'fopropylidenedioxy; and the solid and broken lines between G-1 and C— 2 

represent a single or double bond, are known (US A— 4 198 "v^r\ nioco 7 

as topical anti-inflammatory agents. 198 336K 71x536 c °™P°unds are sa.d to be useful 

1 4 J£n??£?l 'T en r° n ' •w aSed ° n the obse ™ atio " that certain 3-oxo-androst-4-ene and 3-oxoandrosta- 
1,4-diene-17 3 -carboxylic acid esters possess anti-inflammatory potency on the place of aoDlication in 

IO ? 9 luc ° C °r iC ° id SyStemiC effeCtS - ^^Jn6 S of SJ "Jnven^n^be used 
Tor the treatment and control of inflammatory conditions. 
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The compounds of the invention are cl 



haracterized by the formula 

OR, 



10 



15 



20 



I 

X, 



oo 






— 0' 



CR,R 



1"2 



(1) 



wherein the 1,2-position is saturated or is a double bond 

X is selected from hydrogen, fluorine, ch or ne and brom ne 
25 X 2 is selected from hydrogen, fluorine, chlorine and bromine 

R, is selected from hydrogen „„ 0 ,u«« /.hainc havino 1—10 carbon atoms and 

(1—5 carbon atoms) substituted by 1—5 halogen atoms. 
30 Halogen is chlorine, fluorine or bromine. mixture of a steroid having the above formula 

The individual stereoisomeric components present in a mixture ot a sieru 
(i) can be elucidated in the following way: 




55 



60 



65 



3 



EP 0143 764 B1 




(III; epimer R) 



In diastereoisomers like II and III, the configuration differs only at one (C— 20) out of several 
asymmetric carbon atoms. Such diastereoisomers are denoted epimers. 

t« thI h Z, COmPC>U ^ S °J-£ e invention are Prepared by the oxidation of a compound of structure IV. V and VI 
to the corresponding 17(3-carboxylic acid: 



CH.-OR. 
I * 4 



C=0 




CR 1*2 
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CH--OR- 
I 2 4 

c=o 




R 2 



"2 

wherein the solid and broken lines between C-1 and C-2 represent a single or double bond. X^X* R, and 
R 2 hale the meaning given above, and R 4 is hydrogen or-OC-alkyl. where.n the alkyl mo.ety has 1-5 

^Thel^rboxylic acids then are esterified to give compounds characterized by the formula I, II and III. 

^Se^cSs^ 

Se^n^^^ 

by the addition of a suitable weak inorganic base such as an alkali metal carbonate, for n e ^^ le s ° d, " m ' 
Hth um or potassium carbonate. The latter is preferred. The conversion of a compound of formula IV, V or 
VI to a 173-carboxylic acid of formula I, II and III takes place at ambient temperatures £ 2«>-25_ C. 

The presence of oxygen is necessary for the reaction. Oxygen can be supplied by bubbhng a stream of 
air or oxygen into the reaction mixture. «_„».. i„ ... w __j V | to t u e 

The oxidative degradation of the 173 side-chain of compounds of formula IV, V and VI to tne 
<x>rrespon£n| 1?p-Sboxylic acids can also be carried out with periodic acid or with sodium b^muthate 
Se rSSSon is perftrmed in a mixture of water and a suitable oxygenated hydrocarbon solvent such as a 

to nrovtde 17B-carb^ the invention. For example, in order to prepare e lower alkyl 

ester tlS ^^SSS^^uSSbi rooted with an appropriate diazoalkane, e.g. *azome*ane the 
Son being Preferably performed in a solvent medium, e.g. ether, tetrahydrofurane or methanol, and at 
a low temSSre SaWy at -5°C to +30°C. Alternatively, the 17p-carboxylic acid may be reacted with 
anTppro^aS ^a.co'noranda carbodiimide. e.g. dicyclohexylcarbodiimide. in , a suitable so^ent such as 
diethvlether tetrahvdrofurane, methylene chloride or pyridine advantageously at a temperature ot 
SS^^AlmSSSSr^Si of the 17p-carboxylic acid with an alkali metal, e.g. lithium, sodium or 

matSal. for TnSlnce cross-linked dextran gels of Sephadex® LH-type w th suitable solvents as eluants. e.g. 
of the acids oossess practically identical solubility charactersitics. Accordingly, they have turned out to be 

SS3o:tSS SJ5p£n. and Sh.no! in the proportion, 80-100.0-20. respecnvely ha, soccsafully baon 
used. 
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The compounds of the invention may be used for different modes of local administration dependent on 
tne site of inflammation. e.g. percutaneously, parenterally orfor local administration in the respiratory tract 
^'"halation. An important aim of the formulation design is to reach optimal biovailability of the active 
t?£ ?1 P 9 ?% w° r P er ? utan ? ous formulations tt.is is advantageously achived if the steroid is dissolved 
with a high thermodynamic activity in the vehicle. This is attained by using a suitable system of solvents 
comprising suitable glycols, such as propylene glycols, such as propylene glycol or 1,3-butandiol either as 
f* or 'P. combination with water. It is also possible to dissolve the steroid either completely or partially in 
SiiKfi!" P T- W ' th the aid ° f a surfactant aa a tolubilizer. The percutaneous compositions can be an 
cor^r^AJ f t n h« V n T*? ^ am ' 8 Water in °" cream or a ,otion - ln the emulsion vehicles the system 
d, f so,ve . d act,ve component can make up the disperse phase as well as the continuous one. 
The steroid can also exist in the above compositions as a micronized, solid substance. 
wa „7hl? I w' ? eroids are intended for oral or nasal inhalation. The aerosol system is desined in such a 
way that each delivered dose contains 10—1000 ug, preferably 20-250 ug of the active steroid. The most 

nSl^ e I? 1 ld L a ^ a . dmm,S ^? red J n the ' 0Wer part of tne dosa 9 e ran se- The micronized steroid consists of 
n?l!£ ? substantially smaller than 5 pm. In the pressurized aerosol the substance is suspended in a 

Ex 'sssss*^^ of a dispereant ' such as sorbitan trio,eate ' ° ,eic acid - ,ecitnin ° r 

flowSteoS ^^^'SSSSLSS f0 "h Win9 non - ,ln :! tative exam P |es ' *° examples a 
examni«c w 0 t fl ^ ' -L ? . he P re P ara *'ve chromatographic runs. Molecular weiahts are in all 

holTtagerc^^^^^ a " d •» -.ting points o^Ttz WeiS 

otherwise stated, perfomne! I on a WaTere ulE^nSff Performan $e Uqu.d Chromatography) were, if not 



T> Example 1 

SSed wS 4 m? of rth?ac^° aU^- aCid jT ed ^ conc - hV*w*lorlc acid and 
carboxylic acid. 

of (20RJ-1 1 p-hydroxy-1 6a,1 7a-propylmethylenedioxyandrosta-1,4-diene-3-one-1 73- 
707 mg of <20R)-11^hyd ro xy-16a.17a- P r Opy lmethylenedioxyandro^ 

carboxyH^cTd ti0 " ° f <2 ° SM ip - hydrOXy - 1ta ' 17a -P ro PV^«thylenedioxyandrosta-1,4-diene-3-one-173- 
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617 mg of (20S)-1ip-hydroxY-16Q,l7a-propylmethylenedioxyandrosta-1,4-diene-3-one-17p-carboxvlic 
S,X^=d»wnd ro S MAdiene, and »«»*>~-17fr«rt»«v«c acids a,e prapared be. Tabh, 1 



below). 
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95:5). Melting point: 128— 91°C. . 

[all 5 = +80°C <c=0.200; CH 2 CI 2 ). The molecular weight was 430 „„_„-„- iTB-carboxvlic acid (100 

overnight at 4°C. The precipitate formed was removed b Yfi'^^ M ^^^„ ™°" n _H « was reached, 
was ad 9 ded to the filtrate and 5M hydrochloric acid ^^"^ro'en^XnaTe anS water dried and 
The organic layer was washed with water, saturated sodium hydrogen ,m02 x 6 3 cm) 

evaporated. The residue was purified by chromatography on a ^g^fiJgS 
using chloroform as eluant. The fraction 1455-1620 ml zTm^ of methyl (20RS)-1 1P- 

dissolved in methylene chloride. Praipttation wrth ^^^XX^\aZ j^^V<^e T mmed 

mg) and potassium hydrogen carbonate (10 mg) were dissolved '^^^^^^nOOun stirred at 
of 21 mg of methyl iodide in 5 ml of dimethyl fe™™ de ™^ JS^^SXlTKh methylene 



was 98.5%. 



The substances given in Table 2 below wS preptra^ isolated and purified in a manner analogous to 
that described in Example 2. 
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Example 12 



25 



30 



MethyK2OR)-110-hydroxy-16a^^^ 

SoRHip-HydrCxy-16a,17a-propylmethy.ened.o^ Q f P lM sodium hydroxide, 

mg) and 61 1 mg of tetrabutylammon.uni .hydrogen ^££*to5dl^3id. Tne mjxture was re fluxed 
A solution of 1 ml of methyl iodide .n 20 ml of ^Y^_™X n e chloride solution was dried and the 
with stirring for 1 h. The two aye* were separated ^KrSammonium iodide, which was 
volume reduced to 5 ml. Ether 25 ml) was added I to P W^^JJ '"J^ed by chromatography on a 
removed by filtration. The solvents were evaported and ™« P"' frac J on 13g& _i665 ml was 

SepSadex* LH-20 column (72 x 6.3 cm) usmj I chloroform »^^^{™^ w18af l7»i«.pyl- 
cx>llected and evaporated y.eld,ng 295 . mg of meov )^^^ HP l C was 98.1%. 

Methyl <20S)-11 P -Hydroxy-16o.17^ 

( 2 0SM1 P -Hydroxy-16a,17o-propylmethy.en^ 1M P sodium hydroxide. A 

mg) and 754 tetrabutylammomum hydrogen sulphate were aooeoi rea ction mixture was 

solution of 1M of methyl iodide in 20 ml of methylene dilonde was ^added ^ ^ ^ fay 

refluxed with stirring for 1 h a"** related as In ^ample li^ro ^ ^ e)uant -r^ fraction 

chromatography on a Sephadex* LH-20 column 7 f 6 -3 cm) usmg^nrar ^ y droxy-16a.17a- 

1440-1725 ml was collected andevaporeted determined by HPLC was 

proplymethylenedioxyandrosta-1.4-diene-3-one-17P-carboxyiate. me pu 

belting point: 175-^C. Wff = ^=0.232; CH 2 C 2 ). The molecular weight was 430. 



The substances given in Table 3 below w^reTrepaU isolated and purified in a manner analogous to 
that described in Examples 12 and 13. 
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Example 20, Pharmaceutical preparations 
The following non-limitative examples illustrate formulations intended for different topical forms ; of 
administration. The amount of active steroid in the percutaneous formulations are ordinarily 0.001— O.Z h 
(w/w), pereferably 0,01—0.1 (w/w). 





Formulation 1, Ointment 






Steroid, micronized 


0.025 g 


10 


Liquid paraffin 


10.0 g 




White soft paraffin 


ad 100.0 g 




Formulation 2, Ointment 






Steroid 


0.025 g 




Propylene glycol 


5.0 g 


20 


Sorbttan sesquioleate 


5.0 g 




Liquid paraffin 


10.0 g 




White soft paraffin 


ad 100.0 g 


25 


Formulation 3, Oil in water cream 






Steroid 


0.025 g 


30 


Cetanol 


5.0 g 




Gylceryl monostearate 


5.0 g 


35 


Liquid paraffin 


10.0 g 


Cetomacrogol® 1000 
Citric acid 
Sodium citrate 


2.0 g 
o.i g 

0.2 g 


40 


Propylene glycol 


35.0 g 




Water 


ad 100.0 g 



Formu lation 4, Oil in water cream 

45 ~~ 



so 



55 



60 



65 



Steroid, micronized 


0.025 g 


White soft paraffin 


15.0 g 


Liquid paraffin 


5.0 g 


Cetanol 


5.0 g 


Sorbimacrogol® stearate 


2.0 g 


Sorbitan monostearate 


0.5 g 


Sorbic acid 


0.2 g 


Citric acid 


0.1 g 


Sodium citrate 


0.2 g 


Water 


ad 100.0 g 
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Formulation 5, Water in oil cream 

Steroid 0>025 g 

White soft paraffin 35 # 0 g 

Liquid paraffin 5>0 g 

Sorbitan sesquioleate 0.5 g 

Sorbic acid 0.2 g 

Citric acid ai g 

Sodium citrate 0.2 g 

Water ad 100.0 g 

Formulation 6, Lotion 

Sterold 0.25 mg 

Isopropanol 0>5 m | 

Carboxyvinylpolymer 3 mg 

NaOH q.s. 
Water ad 1.0 g 
Formulation 7, Suspensio n for injection 

Steroid, micronized 0.05—10 mg 

Sodium carboxymethylcellulose 7 mg 

NaCI 7mg 

Polyoxyethlene (20) sorbitan monooleate 0.5 mg 

Phenyl carbinol 8 mg 
Water, sterile ad 1-0 m | 

Formulation 8, Pressurized aerosol for oral and nasal inhalation 

Steroid, micronized 0.1% w/w 

Sorbitan trioleate 0.7% w/w 

Trichlorofluoromethane 24.8% w/w 

Dichlorotetrafluoromethane 24.8% w/w 

Dichlorodifluoromethane 49.6% w/w 

Formulation 9, Solution for atomization 

Steroid 7.0 mg 

Propylene glycol 5.0 g 
Water ad 10.0 g 
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5 



10 



25 



30 



Formulati on 10, Powder for inhalation 

A gelatin capsule is filled with a mixture of 

Steroid, micronized 0,1 mg 

Lactose 20 m 9 

The powder is inhaled by means of an inhalation device. 



T^SS^rdin, «o th. pre»n< invent ore phyJO.09ka.My ~0yo 
glucocorticoid propertlos of th. compounds ttayo boon compared with those of ^desonitte WMI 
^f7o^ide n edioxy-ftf«1^^ 

'"^Toc^l-^ 

hours later the ear edema was measured with a special micrometer (Oditest, H.C JCroplm. ^^hJJessMug 
Fabrik) The glucocorticoids were applied as pretreatment 16 hours before mduction ofthe edemas by 
application of 20 ul/side of ear in solutions of acetone (0.08-250 ug steroid/ml = 0-0064-20, pg/rat) .Six 
ears were tested per dose. The relative potency of the test compounds to Revert ear edemas was 
calculated with linear regression analysis in relation to the reference pomound budesoniae. 

Fbr theTw impounds the doses used in the ear edema test do not induce systemic ' 9»u«>cort,co.d 
actions. To be able to judge the systemic potency of the new compounds, they were adm,n ;f er * d o y^ e ' 

by the oral or intratracheal routes according to the following Procedure The sex 
were the same as described above. The glucocorticoids were suspended in a vehicle of CMC-Na 0.75 g, 
TwLen® 80 0 04 a and NaCI 0 7% w/w ad 100 g. On oral administration the suspension was given by gavage 
^u™ToS"rS^^S4ch«l deposition the rats were ^^ISZSS 
slanted board and 0.1 ml was instilled in the trachea via the oropharynx. At least 5 doses were testea per 
compound within the range 40-10240 (oral) or 20-5120 pg/rat ^"^^^^.SS^ 
comprised 4 rats. The animals were killed after 4 days and the thymus ^n£<L The _re ative 

potency of the compounds was calculated by linear regression analysis in relation to the reference 



35 



40 



45 



8U ^e^u U .ron'hTtesting of glucocorticoids of the invention in ^^^^W^S^o 
abouve are shown in Table 4. The table shows that the new compounds have surprisingly low systemic 
g^ocort coW S of the same low magnitude as for hydrocortisone, while most new impounds have 
a much higher local anti-inflammatory potency than this reference. The compounds ir ^ £? 2 ' 
13, 16 and 17 reach a much higher ratio between local and systemic glucocorticoid activities than what is 
recorded for budesonide and for hydrocortisone. « r skin in larae 

To effectively and safely treat inflammatory and allergic diseases of e.g. the 
patient groups there is a demand for compounds which possess sufficient local activity and an improved 
KtXeen this local activity and the untoward systemic effects. The new compounds of this invention 
comply with these two claims at the same time. 
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Among the compounds of the present invention those ^^^^^ 2 (20RSH1P - 
ra ^5?methyl (20RS)-9a-fl^^^ 

one-17p-carboxylate) are the preferred ones. 
The 20R-epimer is the preferred epimer. 

Claims for the Contracting States: BE CH DE FR GB IT U LU NL SE 

1 . A compound of the formula 




(i) 



ofastereoisom^^^ 



LuSJtoeTteTn *^on atomV^rtlon ib.Tn which formula the 1 ,2-position i 
bond. 



X, is hydrogen, fluorine, chlorine or bromine, 
X 2 is hydrogen, fluorine, chlorine or bromine, 

3. A process for the preparation of a compound of the fomula 



1—5 



OR- 
I 



oo 




V — n — I c 



(I) 
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in the form of a steroisomeric mixture or an epimer of the R or S type regarding the orientation of the 
substituents in the carbon atom at position 20, in which formula the 1,2-position is saturated or is a double 
bond, 

X 1 is hydrogen, fluorine, chlorine or bromine, 
X 2 is hydrogen, fluorine, chlorine or bromine, 
R 1 is hydrogen, 

R 2 is a straight or branched hydrocarbon chain having 1 — 10 carbon atoms and 
R 3 is a straight or branched chain alkyl group having 1 — 12 carbon atoms or an alkyl group having 1 — 5 
carbon atoms substituted by 1 — 5 halogen atoms, characterized by oxidation of a compound of the formuia 
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R; have the meanlnc giveh above and R< ,s I JVJW"" " ^ an<) „ the thus obtained eater is en 
earboKyllc add. estimating the *tK oWained lnto me 20R and 20S epimers. 
epimeric mixture and e pure epirner is desired. re~'v'"tr ™ d aoc ordlng to oletm 2 Is prepered. 
tVSSSS^^^tSSS^mSSS^ e compound according to eny o, 

""tlT oT^S" ^o'nS.'T.otoS™ » etalm 1 for me menohrcUrr. o. medlcamenrs with 
•"TESXZSt*** -o env o. ^iSSSSSSWSl R, ise suelgh. 

or jas^SFSsSSRSr*' oroup hav,no ,_6 ^ 

substituted by 1—5 halogen atoms, characterized by trie iorm 
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OH 




20 wherein the solid and broken lines between C — 1 and C — 2 represent a single or double bond, 
X, is hydrogen, fluorine, chlorine or bromine, 
X 2 is hydrogen, fluorine, chlorine or bromine, 
R t is hydrogen, 

R 2 is a straight or branched hydrocarbon chain having 1 — 10 carbon atoms. 

25 

Claims for the Contracting State: AT 

1. A process for the preparation of a compound of the formula 




so in the form of a stereoisomer^ mixture or an epimer of the R or S type regarding the orientation of the 
substituents in the carbon atoms at position 20, in which formula the 1,2-position is saturated or is a double 
bond, 

X, is hydrogen, fluorine, chlorine or bromine, 
X 2 is hydrogen, fluorine, chlorine or bromine, 
55 is hydrogen, 

R 2 is a straight or branched hydrocarbon chain having 1 — 10 carbon atoms and 
R 3 is a straight or branched chain alkyl group having 1—12 carbon atoms or an alkyl group having 1—5 
carbon atoms substituted by 1 — 5 halogen atoms, characterized by oxidation of a compound of the formula 
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CH 2 -OR 4 



or 



or 




(IV) 



(V) 



(VI) 



wherein the so.id and broken lines *^™£^?^Vg^1tt S^SJ l"? 
R 2 have the meaning given above and R. is hydroge ^ 0 3™ P ci 7l nd i the thus obtained ester is an 
carboxylic acid, esterificating the thus ° bta,n e d r lZJ:"*^ and 20S epimers. 

20R-epimer. 
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Patentanspruche fur die Vertragsstaaten: BE CH DE FR GB IT LI LU NL SE 

1. Verbindung der Formal 
5 OR, 



c=o 



10 



15 



20 



25 



30 



35 




0^, 



;CR,R 



(i) 



In Form einer Stereoisomerenmischung oder eines Epimeren vom R- oder S-Typ, was die Ausrichtung der 
Substituenten im Kohlenstoffatom an der Position 20 betrifft, in welcher Formel die 1,2-Position gesattiqt 
oder eine Doppelbindung ist, 

X t Wasserstoff, Fluor, Chior oder Brom bedeutet, 

X 2 Wasserstoff, Fluor, Chlor oder Brom darstellt, 

Ri fur Wasserstoff stent, 

R 2 eine gerade oder verzweigte Kohlenwasserstoffkette mit 1—10 Kohlenstoffatomen ist und 
R 3 eine gerad- oder verzweigtkettige Alkyigruppe mit 1—1 2 Kohlenstoffatomen oder eine Alkylgruppe 
mit 1 — 5 Kohlenstoffatomen, die durch 1 — 5 Hafogenatome substituted sind, bedeutet 

2. Steroid nach Anspruch 1 in Form des 20R-Epimeren. 

3. Verfahren zur Herstellung einer Verbindung der Formel 

OR. 
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C=0 




— 1 2 



(I) 



in Form einer Stereoisomerenmischung oder eines Epimeren vom R- oder S-Typ, was die Ausrichtung der 
Substituenten im Kohlenstoffatom an der Position 20 betrifft, in welcher Formel die 1,2-Position gesattigt 
oder eine Doppelbindung ist, 

X, Wasserstoff, Fluor, Chior oder Brom bedeutet, 

X 2 Wasserstoff, Fluor, Chlor oder Brom darstellt, 

R n fur Wasserstoff stent, 

R 2 eine gerade oder verzweigte Kohlenwasserstoffkette mit 1 — 10 Kohlenstoffatomen ist und 

R 3 eine gerad- oder verzweigtkettige Alkylgruppe mit 1—12 Kohlenstoffatomen oder eine Alkylgruppe 

mit 1 — 5 Kohlenstoffatomen, die durch 1 — 5 Halogenatome substituiert sind, bedeutet, gekennzeichnet 

durch die Oxidation einer Verbindung der Formel 
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CH 2 -OR 4 
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(IV) 



(V) 



(VI) 
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"'Tph'a^utische Mpmdon. wateha ate I-*™*" sine V««n««.g »h ate.m der 

A "Tpt.™Tze,;53fe , >ri P , ra .ion n,ah Anaproch 5 I. Doateateheitefo™. 
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7. Pharmazeutische Preparation nach den Anspruchen 5 — 6, welche das aktive Ingrediens in 
Verbindung mit einem pharmazeutisch akzeptablen Trager umfaSt 

8. Verwendung einer Verbindung der Formel I nach Anspruch 1 zur Herstellung von Medikamenten mit 
entzundungshemmender Wirkung. 

9. Verbindung nach einem der Anspruche 1 — 2 zur Verwendung als entzundungshemmende Droge. 

10. Zwischenprodukte fur die Herstellung von Verbindungen der Formel I des Anspruchs 1, worin R 3 
eine geradoder verzweigtkettige Alkylgruppe mit 1 — 12 Kohlenstoffatomen, eine Alkylgruppe mit 1 — 5 
Kohlenstoffatomen, die durch 1 — 5 Halogenatome substituiert sind, bedeutet, gekennzeichnet durch die 
Formeln 

OK 



C=0 





worin die durchgehenden und strichlierten Linien zwischen C — 1 und C— 2 eine Einfach-oder 
Doppelbindung darstellen, X, Wasserstoff, Fluor, Chlor oder Brom bedeutet, 
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X 2 Wasserstoff, Fluor, Chlor oder Brom ist. 

£ Sne^eTdT^v^eigte Kohienwasserstoffkette mit 1-10 Kohtenstoffatomen ist. 
Patentanspruche fur den Vertragsstaat: AT 

1. Verfahren zur Herstellung einer Verbindung der Formel 

OR* 



10 



15 



20 



25 



30 



35 



I 



C=0 




0 

— o- 



(I) 



r2 



oder eine Doppelbindung ist, 

X, Wasserstoff, Fluor, Chlor oder Brom bedeutet, 
X 2 Wasserstoff, Fluor, Chlor oder Brom darstetlt, 

durch die Oxidation einer Verbindung der Formel 




65 



oder 
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CH 2 -OR 4 



10 



15 



20 



25 



30 



35 



40 



oder 




(V) 



(VI) 



45 



n^l.K i ^ durC J ,9eh ^ nden und strieWierten Linien zwischen C-1 und C-2 eine Einfach- oder 

tT^CaXnS.^ f ~^ C - Alk y' steht, zur entsprechenden 17p-CarbonsSure, Veresterung der so erhaltenen 
JZSSZE SI und wenn der so erhaltene Ester eine Epimerenmischung ist und ein reines Epimeres 
erwunscht ist. die Auftrennung der Mischung in die 20R- und 20S-Epimeren P'meres 

20R- Ep^meren voTegf"^™ 011 dadUrCh 9ekennzeichnet ' daB die hergestellte Verbindung in Form des 
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Revendieations pour les Etats contractants: BE CH DE FR GB IT U LU NL SE 

1. Compose de formula: 

5 OR, 



75 



20 



25 



30 



35 




0^ CR D 



(I) 



— 0* 



1"2 



sous forme d'un melange de stereoisomer ou d'un epimere 

substituants fixes sur I'atome de carbone en position 20, formule dans laquelle la position 1 t esi saiuree 
ou presente une double liaison; 

X, represente un atome d'hydrogene, de fluor, de chlore ou de brome; 

X 2 represente un atome d'hydrogene, de fluor, de chlore ou de brome; 

R SnSenS un SS VSSSSm Hneaire ou ramifiee ayant 1 1 10 atomes de carbone, et 
S 5SS un gVoupe SCS Hneaire ou ramifle ayant 1112 atomes de a,Me 
ayant iTb atomes de carbone et comportant 1 * 5 atomes d'haiogene (s > comme substituant(s). 

2. SteroTde selon la revendication 20, sous forme de I epimere 2QH. 

3. Procedi pour la preparation d'un compose de formule 



40 



45 



50 



55 



oo 




0^ 

— 0' 



CR,R 



T2 



(I) 
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ou presente une double liaison; u rrim «»- 
X, represente un atome d'hydrogene, de fluor, de ch ore ou de brome 
xl represente un atome d'hydrogene. de fluor, de chlore ou de brome. 
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ayant 1 a 5 atomes de carbone et comportant 1 a 5 atomes d'halogene(s) comme substituant(s), precede 
caracterise par I'oxydation d'un compose de formule 



I 

C=0 



ou 



OU 




CR 1 R 2 



(IV) 



(V) 



o. 



— o 



(VI) 



dans lesquelles les lignes pleines et brisees entre C— 1 et C— 2 representent une liaison simple ou double; 
X„ X 2 , R, et R 2 ont les sens indique ci-dessus et 

R 4 represente un atome d'hydrogfene ou un groupe — OC-alkyle, pour obtenir I'acide 170 carboxyhque 
correspondant, I'esterification de I'acide 173-carboxylique ainsi obtenu et, si I'ester ainsi obtenu est un 
melange d'epimeres et si I'on desire un epimere pur, la resolution du melange en les 6pim6res 20R et 20S. 
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4. Precede selon la revendication 3, caracterise en ce qu'on prepare un compos* selon la revendication 
* 5 Preparation pharmaceutique comprenant, comme ingredient actif, un compos* selon run 

7. Preparation pharmaceutique selon les revendications , nmpranam mg 

association avec un excipient ou vehicule , P^n^aceutiquem fabrication de medicaments 

8. Utilisation d'un compos* de formule I selon la revendication 1 pour la Taoncai.on 

doues d'une action anti-inflammatoire. ,, at . nc - 2 destine a servir de produit anti- 

9 Compose selon I'une quelconque des revendications 1—2, destine a serv 
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10 



dans lesquelles les lignes pleines ou brisees entre C — 1 et C — 2 repr6sentent une liaison simple ou double; 
Xt represente un atome d'hydrogene, de fluor, de chlore ou de brome; 
X 2 represente un atome d'hydrogene, de fluor, de chlore ou de brome; 
R, represente un atome d'hydrogene; 

R 2 represente un chaine hydrocarbonee linaire ou ramifi6e ayant 1 a 10 atomes de carbone. 
Revendications pour I'Etat contractant: AT 

1. Procede pour la preparation d'un compose* de formule 

OR, 



75 



20 



25 



30 



35 



40 



45 



50 



55 



60 



oo 




^CIUR, 



(I) 



sous a forme d'un melange de stereoisomeres ou d'un epimere du type R ou S concernant I'orientation des 
substituants fixes sur I'atome de carbone en position 20, formule dans laquelle la position 1—2 est saturee 
ou presente une double liaison; 

X-, represente un atome d'hydrogene, de fluor, de chlore ou de brome; 

X 2 represente un atome d'hydrogene, de fluor, de chlore ou de brome; 

R<i represente un atome d'hydrogene; 

R 2 represente un chaine hydrocarbonee lineaire ou ramifiee ayant 1 a 10 atomes de carbone, et 

R 3 represente un groupe alkyle lineaire ou ramifie ayant 1 a 12 atomes de carbone ou un groupe alkyle 

ayant 1 a 5 atomes de carbone et substitue par 1 a 5 atomes d'halogene(s), proced6 caracterise par 

I oxydation d'un compose de formule: 

CH n -OR. 
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c=o 




CR 1 R 2 



(IV) 
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ou 




dans lesquelies les lignes pleines et brisees entre C— 1 et C— 2 representor* une liaison simple ou double; 
X 1r X 2 , Ri et R 2 ont les sens indique ci-dessus et 

R 4 represente un atome d'hydrogene ou un groupe— OC-alkyle, pour obtenir I'acide 17p-carboxylique, 
I'esterification de I'acide 17p-carboxylique ainsi obtenu et, si Tester ainsi obtenu est un melange 
d'epimSres et si I'on desire un 6pim&re pur f la r6solution du melange en les dpimdres 20R et 20S. 

2. Procede selon la revendication 1, caracterise en ce que ie compose prepare est sous la forme de 
I'epimere 20R. 
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